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EPA NOTICE

This report has been written as part of the activities of
the- Science Advisory Board, 2 public advisory group providing
extramiral scientific information to the Administrator and
other officials of the Envirommental Protection Agency. The
Board is structured to provide a balanced expert assessment of
the scientific matters related to problems facing the Agency.
This report has not been reviewed for approval by the Agency,
hence its contents do not necessarily represent the views and
pelicies of the Envirommental Protection Agency, nor does
mention of tride names or commercial products constitute
endorsement or recommendation for use.



The Science Advisory Board's Toxic Substances Subcommittee nmet
on December 2-3, 1980 to consider the "Technical Support Document for
Regulatory Action Against Friable Asbestos-Containing Materials in
School Buildings" (Draft dated September 1980). The Subcommittee

- reviewed and commented on the scientific merits of the document and

responded to specific questions, relating to the document, posed by
the Office of Texic Substances. It should be noted here that the
Subcommittee iz a general s¢ientific advisory committee, not a panel
of experkts on asbestos.

Copies of the Agenda, the Subcommittee roster, and a listing of
SAB and EPA participants in the meeting are appended (Appendices A, B,
and C). A rough transcript of the meeting was prepared and has been
submitted to the Agency.

The meeting was open to the public. The Asbestos Information
Asgociation provided the Subcommittee with their extensive comments
on: the document, the same comments previcusly £iled with EFA.
Representatives. of the Association made an oral presentation and
submitted a brief written gtatement, a copy of which is appended
(Appendiyx D).

Briefly, the Subcommittee found the document to be
sclentifically credible but im need of some revisions and generally
endorsed it with the understanding that necessary revisions will be
made.

A

Major points which the Subcommittee felt need to be addressed

are as follows:

1. Ther problems associated with the extrapolation of available
ashestos exposure data to long—term, low—-level effects were
notedi--The Subcommittee recommends that these problems: be
discussed more fully in the document. Purther, case studies
on the major risk of mesothelioma following low levedl

ashestos: exposure should be emphasized..

2. The concept of using only a linear model to predict risk was
guesticned. The Suybcommittee recommends that, in addition

to the linear meodel, two other models be includedr the one

hit model and the Weibull model.

3. The role of smoking in connection with exposure to asbestos
should be clarified. It should be clearly noted that, while
smoking affects mortality rates in patients with ashestosis,

it is not an important factor in increasing an individual's
susceptibility to asbestogiz, and all evidence indicates

that smoking doeg not have an effect on the incidence of
megsothelioma.



4. The differential effect of asbegtos exposure om -
children, as distinet from adults, should be reevaluated.
The greatest risk, in humans, to low-level environmental
exposure is that of mesothelioma. The latency period for
mesothelioma appears to be approximately the same whether an
individual is six years old or thirty years old.

5. There are a number of areas im which definitions should be
clarified, e.q., & discussion of concentrations and exactly
what is meant by exzposure and *"lifetime risk.™ There are

2l30 a number of inferential statements which should be
reviewad and revised. :

&., The four external reviews from Life Systems, Inc. were
reviewed by the Subcommittee and seen as objective and,
overall, of very good quality. The Subcommittee feels that
it would be of value ta have these four reviews examined
once more by the- Agency.

7. Thers should be further detail on the measurements
invelved in ashestog studies.

The meagurement of similar samples of asbestos
fiber imr different laboratories or even in the same
' laboratory shows congiderable variation. See, for
example Tables C=1 and C-2 (pages C~9 and C~-10)
in "Asbestos: An Information Resource," DHEW
Publication Number (NIH) 79-1681, May 1978.
Variability of asbestos concentration as a result of
measurament: sericusly flaws estimates of risk from
concentration~time-risk curves., (See discussiomr on
P.C~8, "Asbestos in Air," in above cited DHEW
publication. )

If EPA. assumes: that the nature of the ashestos
fibers in schoels is similar to that inr anm exposed:
working group, this should be clearly articulated.
The conversiom number (30), presumably derived from
published: data, needs to be justified.

The use of concentration multiplied by durations
(cumulative exposure) as a measure of egposure is of
dubicus merit. If possible, some data in which
individuals are exposed for fixed times but at. ranging
concentrations should be- included.

Risk estimates may also be seriously affected by
conversion of old exposure data to "new® asbestos
concentrations with the use of fudge numbers. 'his
should be avoided even if some of the data base is
lost. It would be better to present two sets of
untampered: data to maintain impartiality.
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8. Finally, there should be an executive summary, attached to

the final document, which clearly reflects the content of the
document.

In addition to these recommendations, the Subcommittee also
responded to questions by the Q0ffice of Toxic Substances
(OTS) sent to the Subcommitiee prior £¢ the meeting. The Q0TS
questions, the Subcommittee responses, and detailed written
comments o the Technical Support Document provided by Dr. Ruth
Lilis are appended (Appendice=z E, F, and G).
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Rr. Warrem E. Muir, Deputy Assistant Administrator far Tozic Substances

Mz-. Joseph J. Breem, Chemist, Exposures Svaluatiam. Division
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Dr. James N. Howe, Pharmacologist, Feslth and Envircnmental Raview Pivisie
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Mr. Allan Carpiem, Texic Jubwtances Division

* December 3 only - . :
*# Phygieiam, Cliniecal Feology Medical Group, Santa 4na, Califoraia;
Member, Znvironmental Measurements Committee, Scieace Advisory Zoard



S o= = WS bl

| ASSESTOS IN FORMATION ASSOCIATION

1745 Jeftarson Qaws rignway, Crystai Souare 4 S 508
~HAQIEn; Virgmia: 22202 » (703 5791 180

SUMMARY QF ALL/NA COMMENTS
CN: EPA'S TECENICAL SUPPORT DOCTMENT
RISK ASSESSMENT FOR ASEESTOS IN SCEOOLS

EP&'s Technical Support Document issusd in connec-
tiom with it ashedtos im school identificamion and notifica~
tion propesal contains & risk assassment that has heem Sound
sezicusly flawed by 31l independent expemts who have reviawed
it. Those: flawe, laading to am assessment that substantizliy
Cver-astinaitss any rigk scioal :ﬁsidmts may face fzom prasencs
in buildings: with friable ashestss, have been: amphasized ix
writtamx c:itiquas ;.h’? four exparts chosen by ZE3 so rsviaw she
issassuent early t:h:.s summexr:

Philig ‘c;-_-:":‘-.e of ther Univexsity of Alabama

Xanmatir Rnthman of Hazvard Tniversicy

Juliam Pets of Qxford Univepsity

Frank Carlbory, a consulting bicsematisticias
And by x nember of ﬂm Deparximent of BEdugation Asbastms
Task Poreas

Ann Wylie of the University of Marviandg,

First, the flaws in the risk assessment lead == 3
significant over-estimars of axposurs t&muqh 2

- A.n:' egtimata of the number of-seiccls wity———
friable asbes®tog that is hased on Raither

2. fapresankative;, nor a randem, sample: of
7.5. scheols.



== The faillure to recognisze that muceh Sriable

askestos in schoals will be in aye=zg of
the schcols whern tsachers and students.
ara unlikaly to be prasent for any
appraciabla portisn of the scheol ay.

A highly bizsad usa of ashestos measure
menty collacted by Sebastien in Pazis.
Although the pedian mmasuremsnts & ‘
by Sebaanisn wers well belaw 10 ag/m<,
EPA gsayx the most likely p ant
asbestogs lavel is 270 ng/o<.

The nat resulie of this biasad and incom=

plets exposurs assassmest ig to gves—
ggtimata the likely expogurs of American

school ragidents by more cham an ordes
of macnitnda.,

S s =} =t e——

Sacond, the flaws: in the risk agsessmens ovewr—

e lLikely healelr zisk for the assupad exposure

Reliance onr ulr 2 siagle spidemislogic
study for determining health effaces

aven though numeraus. epidemiology studias

have heex c¢onductad and the: single study
raliad onr by EPA is not among ths mogt
appropriats: studieg far risk assessment
purposas, particnlazly because no dirscr
axposurs information (aeither on an ‘
individmal-by-individual or even om ap
average: basisz) iz availabla for this
coBbort.

---"rhne failure o take intm acoount the

i,

axtant Lo wiich smoking aceounts for mueh

of the disease in the epidemiclogy stndy
ugsed to pradigk risks and the grsat lika~
lihcod that. smoiking pattarns apeng schaol

regidents will vary greatly from shoge of

that cohore..
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== The failure to predic: risks om the basis
of madals cothexr than a linsar dase rssponse
meded, despite the absencs of data indicas-
ing thisz o ke the only appropriats modal.

The resuls of thaga E_Iaws ix EPA's use v::f”

]
haaltir avidencs &= onredice risks for

schocl regidents is o aver-estimass

- Befential risk and indeed to obscure com-
plately the likelihood that in facs suck
rasideves face no ri.sir at all, or at mose
Z de minimis and highly- specnlarive sigk.
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ARPSENDIX E

Questicns for the Science Adviso Board (SAR) by the Office

- of Toxic Substapnces (OTS) ReIatlng t0 the "Techpical Support _
Document for Requlatory ACtion AGAinst Friabia Asbestos~Containir
Materlals 1in ScﬁocI Bulldings”® (Draft dated September 19807 .

1. When smoking-specific data beccme available frGm tH&
underlying study of asbestos insulation workers, OTS plans -
Lo estimate lung cancer risks Separately for school cecupants
who do and do not smoke. The interaction (i.e., gqreatsr =0
thar additive effectg) between smoking and asbegtos laads to
greatly increaged risks for etposed smekers. The percentage
of studeants who smoke: can be egtimated from recent UTveys

of smoking habits in the T.3. ' =

s -

QTS tentatively plans to conduct two lung canger =~ .
analyses whewn the datz arrives one assuming the interactiomn
takes place in asbestog~exposed students who smoke and. .
one assuming no inkaraction. We would advise decision-makers

that the prudent: course would be to adopt the £irst assumption.

Car-the SAR determine a more appropriate way to make use
of the smoking-specifis data for ilzng cancer when they becemear
availabla?

- T T s

= it

2. Ther hazard assessment contends thas the: zssumpticn shouwld -
be re-examined that smekers expesed to asbestos are at+ no grankar
Iisk of pleural mesgothelicma. than similarly exposed nonsmeokers.
The primary source of datx For questicning this sssumption is
the: insulation workers study, though the evidence is not
persyasive one way or the: othar at thig time. Given this stxte
of the evidence, what factors would the SAE recommend that

OTS: consider in deciding whether to caleulats smoking-specific
risk estimatas: for pleural mesothelioma: when the data arrive?

3. The: current assessment makes no atiempt to estimate risks
of morbidity or mortality irem asbestosis, ewven for custodiang
Canm: the SAB suggest a way ®o make such. estimates, perhaps by
use of the morbidity dara of Berry et. al. for British agbestog-
taxtile workars? |

4. The current assessment makes no attempt to estimats risks
of nonfatal (i.e., succassfully treated) cancer for axposead
school. cccupants. For some tyres of cancer (e.g., cancer of
the larynx), sole dependence upon mortality data undoubtedly
cTeates underestimates of overall risk. To date OTS has not

-El-




. Ethat die from the cancers) that would easily eHdble suck =

found cage~fatality ratios (i.e., the proportion of cases
egtimatas to be made. The only relavant data that appear " T
to be available are 3-year and S-vear survival rates from

the Third National Cancer Survey. Can the SAB identify
Case-fatzality raties or develop a method +o the use

survival rates to estimate incresased risks of cancer

morhidity?

'5. The preamble te the propesaed rule shews that a custodiam
corld easily double his or her "prevailing™ ashestos axposure:
by sweeping for only 5 minutes a day. Other reascnable
scenariox of this type are not presented, mor are risk estimates
for such "typical individuals,™ yet these are the axposures
xpectad to be affected most by the notification provisions of
the rule. Cam the SAE recommend methods for developing
additional scenarios of peak exposures and estimating the
resultant risks t> ba expectaed?

&. The greater remaining life expectancy of children exposed

to asbestos places them at z greater risk +han gimilarly

exposed adults. Camn the SAR direct us to studies dealing with

tha pogsible physialcqi:al,_reagﬁ for variationm in risk and/or
Tency Dy age?

7. The document uses: the cbgerved mmber of deaths among the
ingulation workers: as recorded om the death cartificate for a1l
types of cancer other than plaufal and peritoneal mesothelicma.
Por the mesotheliocmas, the observed numbers based on ail
available evidence (e.g., autopsy ceports, review of
histopathologic material, ete.) are used, at the recommendation
of the study's authors and one of the 0TS extramural raviewers.
The: reason is that mesothelicmas are often misdiagnosed and,
becauses the: expectation of these rare cancers in the general
pepulation is virtually zero, comparison with expected deaths
would not be adversely affected. 0TS agrees that rhis is the
appropriate course to taka,

Nevertheless, it ig true that individual deaths are "doubly
counted®” by this procedure, persons: whose death certificats
diagnoses of lung cancer were changed hy the researchers to
pleural mesothelioma in particular. OTS views this "double
sounting™ as an a;;garent._ inconsistency and not a real one. We
would appreciata” the advice of the: SAR on how to make this
judgment clear to resaders.

=E2=



8. Cf the plausible dose response curves that could nok be
dismissed by providing a poor Ffik to available. dose-response
data, linear regression "usualiy” leads to the highest
predictions of increased risk. This was the raticnale for
using linear regression for the gquantitative risk estimakiom.’
Scientists at the Consumer Product Safety Commission informally
pointed cutr that when, as in the case of the insulation workers

- study, responsas exceeds 10%, the one-hi+ model yields highex

risk estimates than linear regwregsion.

OTS has not yet applied the cne-hit model in this .

| aasessment, with the understanding that risk estimates evem

highexr than these we obtained using linear regression would not

alter requlatory decision-making. Neverthelegs, strict

adberance to the decision criteria laid out in the decument
would require using the cne-hit meadel. Would the SAB recommend
applying the one~hit model +#o obtzin the highest risk egtimates
that cannot. be prudently ruled ocus?

$. At the suggestion of one of the extramural reviewers, OTS
performed the attached calculations using "attributabla rigk™
(the diffexsnce between chserved and expected death rates freom
asbestog-ralated cancersy) instead of the "lifetime risk”

measure. As shown in the Attachment, this technique could not be
appliad completely because of a limitation in the readily
available: U.S. Llifetable; nevertheless, it showed that the )
resuls would lie within 40% of the predicticn cbitained by the -
"Uifetime risk” method. Does the SAR believer that the attached
analysis would make the conclusions in the Technical Support

Document: cleafd¥ and more supportable?

.



Appandix to Quageion 39

Or. Bctkman’s suggestion o gse ats¥ibutable pisk, the
diffapence batwvean obsazved and expactad mertality ratas, is 2
gqood one. The ciserved morsality rata frem ashestogeralztad
types of cancsr ameng the: asbestos inMulation workazs (sae Table
17 im mhe new draff) was 6§92 dashs/TT,35L perscan-—gears = .34 X
16=3 daaths/perssonwyear. (The pumber of person—yeans was
abtained frex the published repozt of ghis soudy,.)  The expectad
sate was 145.3/77,391 = L.33 x 1073 deaths/perscu-year. - The
ar:m;.?‘utablaz gl is bihe diffarance hetvean the Do Tatas: (394
= 10-3) = (1.88 ¢ 1L0™3) = 7,06 = L0~ deaths/persan year. Tae
mneg T reassnabls eghimats: ? :eleva&-!: cumulative exposure (9T
these wonkerz is §.0 © 10% pngwyr/m> (sew p. §4 off Qe new draii) .~

15 e miniter ¢f exposed school childpmr continues = average
T x 10° S she maxe I0 years (tie erpectad ramaizing usefyl Lile
of the biildings), and each gtudest spemix ax m:a:p; af & years
at=andinr a contaminated scheol,. 2 total of lL.2 x 10/ <hrildmen
will Decome expaged. w moss reasonable egtimatas of exposure LT
phee gsehools LS 27T ag/mt (PE-3Z-93, new dzafy),  Secausa & gahonl
year is sprroximataly cneeqzli as leng as & wome vear (.84, dew
drafe), the comulatives agiheatox exposure ET:- azcir of =he childramr
would Be 270 og/me £ I ywars = 310 ogeoT/mT.

T T misumd ey prepereicnallry (the Tlinear nontsresheld™

assumprion), She at=Tibutanlas Tsic for- the ckildzeg wauld oee 7.0

= 1a7 dem?;:%gnmns—-geaz r (310 ag~veya?/§.0 = 10°% pg-yzy/mc) =
§.3% » 10~ deaths/person=vear, - ASSTRisg that tRer migimum
imducsian paricd forr the expesed scicol crildwen is. 20 years and
rhat the gEteibukaile deats pats will 2pply & the surrivers in
gach subsecuant vear, the following calcoulaticns may e made.
Usizy the 1976 O,5. lifesable for all races and. sexas, 37.3% Qof =
qroup of pecple alive at_sge LT would Be axpectad b survive o=
age 37. Thus, (L.5 = 107) = (.$7%) = 1.467 x 10° of the exgosed
soheol ctildmam are expectad LT sumvive lovg enough for the -
imimom ipduckicn period to transpize. The 1378 lifatapls may
mhert Be nsard to consitouck the following table:

b
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Agy
2
17
A3
At
43
61
62
&1
12
11
02

hg.83 &

Ho. stii)
allve

14,670,000
14,852,741
14,381,948
14,112,384
19,698, 11

13,000,407

12,1%0, 424
1o,991,320
9,438,942

6,062,137

4,186,698

uanam@m deathiy Feon 11fe rue_@

wwmqwmm deatlis from ashestos

ifo, fate* Ho;

0.199 117,243 A.765 x do~® 70
1k 179,149 4.765 » 10~ 69
1,014 264,518 1.768 % 104 69
3,432 413,714 hures x 1o 67
BRT'Y 60di568 - | 768 % 19- T
>.6.961 099,001 768 % 1075 63
9.918 15309, 046 4,768 x 107% - 51y
14,048 1y543,32¢8 4,765 & 105 53
17,664 3,586, 160 1,765 % 108 i
10,069 13138, b9 §oies 5 18 e

: 1OTAL 859

1

rg=? mmsmrm\umwmaw:wmmw g 8 poars & 4,968 * pain deaths/pataon diklng 4
B-pear enm_cm.
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By the time the group of children reaches age 82, 58% of them
would be eassimatad By this method to Rave diasd from canceass
inducad Ly ashestos sxposure in schools. The published lile
tabla daes nor permit extanding the calgulation to anotiier I—veaw
inserral., Consaguently, the subsequent risgk among e 32% of the
omiginal group suzviving & age 32 and Beyond cannot e
pradictad. Neverthalass,. the resulbing estimate would diZlex oy
lass chan 40% from the prediction of %60 chtained Dy tRe
*1i faking isk™ maehad (ses Table 21 ix the oew dzafi).

T mu:ng—t:im gl E.hu;.- pradictad aptwibuvabla death rakta

- wenld apply unchanged i aach year fnllewing the pazsage of e

ainimum inducticn pericd cannow be judged more or lass tanuous
shap the assumpeism that the "lifacime risk™ measure is
smamafaranla acEoss ge straty,. Nonethelass, as Dr. Rothmace
pesag, the attribuarable desath Tats does enjoy max= r2ady
concantaalizarion and momw frwrgent use iz epidemiology. Ix any
avent, digacweemant of <S0% bacveanr the THS avpToaches musSeT De
comgidersd mipoe ix light of all the other- unc=xtaiaties im
guantirative risic estimapion-—aspeagially the choice of tRe dome—
rasponse functisw, witick can rasgls in sredictions that diffaw Dy
saveral orders Qf magnitude. -fages $4-48 of ke new drafit coing
qui the peed for prmdence wher faged with the congideraiple
unesergisttr of choosing among dose—responsa- aarves. thart have
aqnal degqrpas of admitesdly thegraticsl, plaungibility.
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APPENDIX F

Subcommittee Responses to Questicns-by the Qffice of Toxic

stances (OT3) Relating to the TTachnical support Document for

S
Rﬂguiatngz Action Against Friable Asbestos-Cantalnlng Materials in .
School Buildings

(Dratt dated September 1980 ).

1'

When smoking-specific data become available from the underlying
gtudy of asbestos insulation workers, OTS-plans to estimate lung

- cancer risks sgseparately for school occupants who do and do not

smoke., The interaction (i.e., greater than additive effects)

- - between smoking and asbestos leads to greatly increased rigks for

g

3~

exposed smokers. The percentage of students who- smoke can be
estimated from recent surveys of smoking habits-.in the U.S. -

... The Zubcommittee feels that data are ST
available to indicate smoking patterns:
-.. among: high school and elementary school
students: and agreed that there-shculd be
some: evaluation. T
Te hazard asgessment contends that the assumption that smokers -
gxposed to asbestos are at no: greatern risk of pleural- mescothelioma
than similarly exposed nonsmokers should be reexamined. The
primary sourcs: of data for questioning this assumption is the
insuylation workers study, though the evidence is not persuasive
ohe way or the other at this time. Given this state of the
evidence, what factors would the SAB recommend that OTS consider
in deciding whether to calculate smoking-specific risk estimates
for gpleural mesothelioma when the data arrive?

None

The current assessment makes no attempt to estimate risks of
morbidity or mortality from asbhestosis, even for custedians. Can
the SAB suggest a way te make such estimates, perhaps: by use of
the morbidity data: of Bexrry et al. for British asbestos-textile
workers? '

Only morbidity data should be estimated
for both custodians and teachers.

The current assessment makes no attempt to estimate risks of
nonfatal (i.e., successfully treated) cancer for exposed school
occupants. For some types of c¢ancer (e.q., cancer of the larynx),
sale dependence upon mortality data undoubtedly creates
underestimates of coverall risk. To date OTS has not found case—
fatality raticos (i.e., the proportion of cases that die from the
cancers) that would easily enable such estimates to be made. The
only relevant data that appear to be available are 3-year and
S=year survival rates from the Third Nationazl Cancer Survey. Can
the SAB identify case-fatality ratiocs or develop a method to use
survival rates to estimate inereased risks of cancer morbidity?

The Subcommittee suggests that the Agency
utilize data available from the National
Canger Institute, Caneers of the colon
and rectum should be congiderad as well
as cancer of the larynxz.

=] -



- The preamble to the proposed rule shows that a custodian could

easily double his or her “"prevailing™ asbeéstos exposure by’
sweeping for only 5 minutes a day. Other reasonable scenarios of
this type are not presented, nor are risk estimataes for such
"typical individuals,™ yet these are the exposures expected to be
affected most by the notification provisions of the rule. Cam the
SAR recommend methods for developing additional sgenarios of peak
exposures and estimating the resultant risks to he expected?

Peak exposures are of very great importance

and mist be taken into account. The

Subcommittee suggests that the Agency

inquire: whether data from NIOSH are

available and c¢ould be used to estimate

rigk of asbestosis, lung cancer, and .

mesothelioma.
The greater remaining life expectancy of children exposed to
asbestos places them at a- greater risk than similarly exposed
adults. Can the SAB direct us to studies dealing with the possible
physiclogical reasons for variation im risk and/or latency by age?

The Subcommittee recommends that Dr. Peto's
comments be: considered as well as the
Turkish studies on environmental exposure
of c¢hildren..

The document uses the observed number of deaths among the
insulation workers as recorded on the death certificare for all
types of cancer other tham pleural and peritoneal mesothelioma..
For the mesotheliomas, the observed numbers based on all available
evidence (e,¢., autopsy reports, review of Histopatholegic
material, etq¢.) are used, at the recommendation of the study's
authorz and one of the 0TS extramural reviewers. The reasomr is
that mesotheliomas ars often misdiagnosed and, because the
expectation of these rare cancers in the general population is
virtually zero, comparison with expected deaths would not be
adversely affected. OTS agrees that this ig the appropriate.
course to take. '

Nevertheless;, it is true that individual deaths are "doubly
counted" by this procedure, persons. whose death certificate
diagnoses of lung cancer were changed by the researchers to
pleural mesothelioma, in particular. OTS views this "double
counting™ as an apparent inconsistency and not a real one. We
would appreciate the advice: of the SAB on how to make this
judgment clear to readers.

- The Subcommitiee endorses. the procedura
that EPA currently follows.

-F2-



0f the plausible dose response curves that could not be dismissed
hy providing a peoor f£it to available dose-response data, linear
regressicn "usually™ leads to the highest predictions of
‘inereased risk. This was the raticnale for using linear
regression for the quantitative risk estimation. Scientists at
the Consumer Product Safety Commission informally pointed out
that when, as in the case of the insulation workers study,
responses exceed 1l0%, the one-hit model yields higher risk
estimates than linear raegression.

0TS has nct yet applied the one-hit model in this
assessment, with the understanding that risk estimates even
higher than those we obtained using linear wegression would
not alter regulatory decisionmaking. -

Nevertheless, strict adherence to the decision criteria
laid out in the document would require using the one-hit
model. Would the SAB recommend applying the one-hit moded
to obtain the lrighest risk astimates that cannot be
prudently mmled out?

The: Subcommittee recommends use of three
models, all of which will be bagsed upon
qualitative epidemiclogical data: the
linear model, the QHEPhlt model, and the
Welibull model.

At. the suggestion of one of the: extramural reviewers, OTS
performed calculations using "attributable risk"™ (the
ifferenge betweenm observed and expected death rates from
asbestos~related cancers) instead: of the "lifetime risk™
I easure. This technigue could not be applied completely

aecause of a limitarion in the readily available U.S.
lifetable; nevertheless, it showed that the result would
lie within 40% of the prediction obtained by the "lifetime
rigk™* method,. Does the SAR belisve that the attached
analysis would make the conclusions in the Technical
Support Document clearer and more supportable?

The Subcommittee believes that the
attached analysis does make the
conclusions in the technical suppert
document clearsr and more
supportable.

-FZ~



1. USE. AND

Page 7.

2.  ASSESSMENT OF RISK FROM ASBESTOS IN SCHOOLS

Appendix G
COMMENTS by Dr. Ruth Lilis n

"Technical Support Document for Regulatory Action

[TSCA: Section 6(a)] Against Friable Asbestos-
Containing Materials in School Buildings"
(Draft dated September 13980)

PRESENCE OF FRIABLE ASBESTOS CONTAINING MATERIALS IN SCHOOLS

It igs not clear how the EPA estimated. the number of public
schools with friable aghestoswcontaining materials. Ik

is indicated that out of the 768 school digtricts which
responded. to the survey (these represented 8% of the
pation's total), there were 6422 (out of a total of

7378 schoals) built or renovated after 1945. 5797 -
schools were inspected and 1916 (ot 33% of these) wers
identified ag bhaving friable ashestos-containing
materials..

3ince 1916 schools were identified out of a sample
representing 8% of the nation's schools, it is unclear
how the final estimate of 8545 was reached. There mugt
have been additionmal elements entering this projectiom,
and thisg ig an important issue which should be fully
presented.

2. Hazard Assessment

Page I8, last paragraph.

There is no convincing evidence indicating that smoking
inereages the risk of developing asbestosis.

b. Pleural and Peritoneal Mesothelioma

Page 22.

In estimating potential risk for asbestos-related
disease in school children, teacherw and other
employees exposed in schools, the major emphasis should
be on mesothelioma, sinee this adverse effect has
¢learly been assoclated with low levels of exposure,
such as houselbold exposure and neighborhood exposure.
Apother body of information could be used in evaluating
the rvisk for mesothelioma. Several reports from Turkey
"have indicated the occurrence of numerous cases of
mesothelioma with environmental exposure to asbestos,
preseat in outcroppings of rocks in various areas of
the country. The use of such materials for whitewash
of dwellings or as construction m: terial seems to be
the major scurce of exposture to the general population.
Attached are copies of relevant publicastions on endemic
mesothelioma in Turkey.



S Ashegtosis
Page 32

The definitionr of asbestosis does not include the
severity criterion. Asbestosis is the interstitial
pulmonary £ibrosig due to inhalation of ashestos
fibers. The pathologlic process can progress from early
and slight changes, to more marked abnormalities and
eventually to severe abnormalities. To restrict the
definition of asbestosis to the “"severest foem! is = . _ _.
T Uarroneous.

Page 33, end of first paragraph, to be changed:

v eees individuals have to be examined for radiolegic
and c¢linical abnormalities.” The radiologic method is
the gingle most important one for the diagnosis of
poemmaconioses in general, and for asbestosis in
particular.

Page 34, second paragraph.

There iz general agreaement, at present, that asbestosis
is not to be restricted for "advanced stages of the
digease’ or for "certified"™ ashegtogis.

Page 39.

It ig difficult to understand why the highly
questionable definitions for "possible asbestosis" and
"certified asbestosis" (MeVittie, 1965) are used. The
attempt fo construct dose-response relationships for
three different deflaitions of aghegtosis is of little
relevance:.

Page 39, last paragraph.

With asbestos exposure in the lower range, such as in
household exposure, the most prevalent abnormalities
are pleural fibrosis and pleural calcifications. Sueh
abnormalities occur often in the absence of definite
parenchymal changes (interstitial fibrogis), and they
can be- quite extensive, With environmental asbestos
exposure, such as that reported from Turkey, pleural
abnormalitieg (pleural fibrosis, pleural calcifications
and pleural effusions) are to he found with a higher
prevalence than radiographically detectable
interstitial pulmonary fibrosis.

Page 42, last paragraph.

- The conelusion should indicate that, based on the
availahle information on effects oi ncn-ocecupational
asbestog exposure, there is a high probability for
pleural abnormalities to occur as a result of exposure
in school buildings.
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3.

Factors that Modify the Risk of Ashestos~Induced Diseage

' Smoking
Page 48.

Yhile there 1s no. doubf that smoking affects mortality
rates of patlents with ashestosis, this does not
warrant the statement "Smoking may also be an important
factor in increasing ap individual's suscepiibility to
asbestogsis." There is no convinelng evidence to prove
thig. -

Page 49.

—--——-Thare L3 no effect of smoking on the incidence of

(=™

' Expogure Assessment
H Page 57.

mesothelioma. The data presented in Table 12 do nof

indicates this. Information of endemic mesothelioma {rom
Turkey, where hundreds: of cagses have occurred, clearly
indicate similar trends in females as in maleg; femalew
are non-smokers in Tuirkey while mogt males are smokers.

Page 51.

The conclusion of TARC 1977 according to which
mesothellioma "occur with equal frequency among smoking
and non-smoking ashestos workers" ils entirely valid.
It does: not seem appropriate for the document under
review to suggest the need for a reevaluabtion of this
conclusion.

Peak concentrations are important in assessing risk.
An effort to estimate how frequent the occurrence of
peak exposures in the school environment is, and for
how: Long the higher concentrations (above "prevalent
concentration™) persist ghould be made.

Asheatos Dispersion Mechanisms

Page 59.

The: choice of the study by Sebastien et al. of several
buildings in Paris as a data bage for estimation of
levely of expasure in U.3. schools could be subjected
te eritiecism. It would be appropriate to use data on
U.3. schools, either existing data (Sawyer, Nichelson)
or, Lf these are not entirely satisfactory, other data
which should be collected according to a protoccl which
would satisfy the criteria agreed upon by EPA. A more
comprehensive diseussion on the reasons for which U.3.
data on ashestos in schools were not used would be
appropriate. .



L.

Estimate of Prevalent Exposures.

Page 65, first patagraph.

The critaria outlined as reasons for accepting data
from Sebastien et al. are understood not to have been
fulfilled by U.S. studies on schools. It would be
appropriate to present more detailed comments on the
reasons. for which the U.3. studies did not fulfill
thege ariteria.

Risk Assessment

Selection of the Underlying Study
Page 73.

Under the: attributes that make the selected study
(Selikoff et al., Hammond et al.) suitable to be taken
a2 a basis for making quantitative estimataes of risk
the following i listaed:

"Bach of the diseagses identified as hazards of asbestox
exposure was investigated and was found fo he in
excess.™ Thig is, in itself, not necessarily an
attribute making the study under congideration more
appropriate as 2 bagis for estimation of risk of
exposure in schools..

Ashestog Exposure imong the Insulation Worketrs
Page T7.

The concept of "wasted" exposure is cHnfusing gmd—— - - —~*
not at all helpful. I suggest the phrase "asbestos
exposure not affecting outcome™ be usged.

Increased Risgk Among: the Asbestos Insulation Workers

Page 81.

The EPA definition of "lifetime risk” is unclear
(as presented in the text, this is "excess risk,” but
not "lifetime risk™). . Semmmee s eems e

Asbegtos. Exposure in Schools
Page 83.

The assumption is made that the average studeat is
first azposed at age la.

Page 84, first paragraph.

It is then estimated that for students the prevalent
concentration has to be maltiplied by "15 work years.”
It ig rather difficult to underwstand how thig 15 vears
figure was chosen.



5.
The paragraphh on page 84, providipg backgfc;axzd
information on the reagzoning followed, is from a
biological point of view, highly gquestionable.

Final Comments

The extrapolation (or latrapolation) from a high
exposure group, to assess risks of low level exposure,
is fraught with ipherent difficulties, especially when
the extrapolation covers exposure levels approximately
four orders of magnitude apart. The major rigk,-af
lowest khown asbestos exposure, is mesothelioma. The
numeroug cases of mesotheliomas in family members of . _
gshestos workars, with neighborhood exposure and with
environmental exposure, strongly iandicate thaf a risk
of daveloping mescothelioma ax a result of exposure in
schools is real. -

I agree with most of the comments by Peto, and with his

suggestions for the asgegsment of health hazards due to
asbeatos exposure in schools.



